Cancer Mortality Among Residents of Huron, Sanilac, and Tbscola Counties as Compared to Other Michigan Residents, 1971-1985 by Booms, Jennifer A. & Benish, William
Henry Ford Hospital Medical Journal 
Volume 36 Number 1 Article 13 
3-1988 
Cancer Mortality Among Residents of Huron, Sanilac, and Tbscola 
Counties as Compared to Other Michigan Residents, 1971-1985 
Jennifer A. Booms 
William Benish 
Follow this and additional works at: https://scholarlycommons.henryford.com/hfhmedjournal 
 Part of the Life Sciences Commons, Medical Specialties Commons, and the Public Health Commons 
Recommended Citation 
Booms, Jennifer A. and Benish, William (1988) "Cancer Mortality Among Residents of Huron, Sanilac, and 
Tbscola Counties as Compared to Other Michigan Residents, 1971-1985," Henry Ford Hospital Medical 
Journal : Vol. 36 : No. 1 , 48-51. 
Available at: https://scholarlycommons.henryford.com/hfhmedjournal/vol36/iss1/13 
This Article is brought to you for free and open access by Henry Ford Health System Scholarly Commons. It has 
been accepted for inclusion in Henry Ford Hospital Medical Journal by an authorized editor of Henry Ford Health 
System Scholarly Commons. 
Original Contributions 
Cancer Mortality Among Residents of Huron, Sanilac, and Tbscola 
Counties as Compared to Other Michigan Residents, 1971-1985 
Jennifer A. Booms,* and William Benish, MD^  
Age-adjusted cancer mortality rates in the "Thumb" area of Michigan (Huron, Sanilac, and Tuscola 
counties) were compared wilh those for the rest of the state from 1971 to 1985. Comparisons were made 
after partitioning the mortality dala on the basis of the patient's sex, year of death (1971 lo 1975, 1976 
to 1980, or 1981 to 1985), and site of primary tumor. International Classification of Diseases 
categories were combined to define 29 cancer site groups. The analysis was limited to the white 
population. The major observation was a consistently lower mortality rale of lung cancer in the Thumb 
area than in the rest of the stale. This difference was statistically significant for males during two 
of the three time periods andfor females during all three time periods. (Henry Ford Hosp MedJ 1988; 
36:48-51) 
The study of regional differences in cancer incidence and mortality is a first step in attempting to identify environ-
mental causes of cancer. The cancer risk of a particular area is 
also of interest to health care workers who serve the area and is 
of special interest to area residents. For all of these reasons, we 
examined cancer mortality rates in the "Thumb" area of Michi-
gan and compared them with rates of the rest ofthe state between 
1971 and 1985. Consisting of Huron, Sanilac, and Tuscola Coun-
ties, the Thumb area is an economically depressed, agricultural 
region of Michigan bounded on three sides by Lake Huron (1). 
Its largest city, Caro, has a population of 4,564 (1). The area is 
served by eight community hospitals but is without a tertiary 
care center (2). Although the state has recorded death certificate 
data since the early 1800s, no previous report has compared can-
cer mortality in the Thumb with that in other regions. 
Methods 
Population and cancer mortality data were obtained from the 
Michigan Department of Public Health, Center for Health Sta-
tistics. Death certificates provided the original source of the 
mortality data. Because very few nonwhites reside in the Thumb 
area, comparisons were made only between whites in the 
Thumb region and whites in the rest of Michigan. Twenty-nine 
cancer site groups were defined using Intemational Classifica-
tion of Diseases (ICD) codes (3) (Table). Al l deaths were classi-
fied using the cunent, ninth revision, ICD codes. The cancer 
mortality data were also partitioned into the following 18 age 
intervals: 0 to 4, 5 to 9, 10 to 14, . . . , and 85 and older. 
Sex and site group specific age-adjusted mortality rates were 
calculated for three time periods: 1971 to 1975,1976 to 1980, and 
1981 to 1985. The state's white population for the given yearand 
sex was used to make the age-adjustment. The age-adjusted 
mortality rate calculation was performed by dividing the sum of 
the age-adjusted number of deaths for each of the five years by 
the sum of the corresponding state population for each of the five 
years. An "all sites" age-adjusted rate was generated by follow-
ing this procedure after first summing the number of deaths 
across the 29 cancer site groups. 
The Mantel-Haenszel (M-H) x" was used to compare the age-
adjusted mortality rates in the Thumb and for the rest of the state 
(4). The M-H procedure was modified to accommodate our five-
year mortality rates by our generating a 2 x 2 contingency table 
for each age interval for each of the five years. Hence, each X" 
test with one degree of freedom summarized 90 (18 age intervals 
X 5 years) contingency tables. 
Results 
The Table compares age-adjusted cancer mortality rates for 
whites living in the Thumb of Michigan with those for whites in 
the remainder of the state. The rates are expressed in terms of 
deaths per 100,000 population. Comparisons are made for each 
of the three time intervals, for both sexes, and for each ofthe 29 
cancer site groups as well as for "all sites." 
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Table 
Death Rates with Age Adjustment to the State Population 
Male 
ICD 1971 1975 1976-1980 1981 -1985 1971 -1975 1976-1980 1981 1985 
Cancer Site Number Thumb State Thumb State T l i u u i b Slate Thumb State Thumb State Thumb State 
Oral, etc 140-149,9 4.3 5.(1 3.8 4,:-; 4.6 4.4 0.3 1.7 0,8 1,7 1,9 2,0 
Esophagus 150-150.9 5.4 4,1 3.3 4..S 5.4 4.8 0.5 1.4 1,0 1,6 1,6 1,5 
Stomach 151-151.9 7..S 8.3 S.4 7.6 8.5 (>.S (,.() 5,1 6,2 4,4 4,2 4 4 
Colon 153-153.9 14.7 17.0 17.6 18.4 IS,7 19.6 18.5 17.2 18,1 18,1 19,2 18,9 
Rectum 154-154.8 6.7 4.8 4.9 4.5 6 1 4.0 2.9 3,5 3,2 3,3 4,2 3,2 
Liver, etc 155-156.9 2.2 2.6 3.11 3.3 4.7 4.4 2 (1 3,5 2,4 3,5 6,5 4,5 
Pancreas 157-157.9 7.1 9.2 8.6 9.0 6.9 9.2 7.2 6,6 '),2 7,5 7,5 S.y 
Other digestive 152-152.9, 
158-159,9 1.3 (l,,S 1.4 1.1 2.3 I..S 0.6 (\M 1,1 1,1 2.,s 1,6 
Lung, elc 162-162,9 33.4* 53.7 53.3 61.5 49.7* 68.5 8.1 + 13,3 12,Oi 19,8 20 ,8 i 28,9 
Other thoracic 160-161.9. 
163-165.9 4.7 3.2 2.8 3.2 3.5 3.2 0.8 (1 s 1,1 0,7 1,1 II,y 
Bone, etc 170-171.9 2.0 1.8 3.0 1.7 1,(1 1 7 1.4 1,4 1,3 1,3 L l 1,5 
Skin 172-173.9 1.7 2.2 \.S 2.6 0.7+ .v4 1.8 1,6 3,5 + 1,7 2,5 2,1 
Breast 174-175.9 0.0 0.2 0.3 0.2 0.2 0.2 .30.9 28,9 27,4 29,3 30,3 33,2 
Uterus 179,182-
182,8 D.l) ll .O 0.0 0.0 0.0 0.0 6.0 5,0 6,6 4,7 2,8 4,9 
Cervix 180-180.9 0.0 11.11 0.0 0.0 0.0 0.0 3.2 4,7 3,7 3 6 2,5 3,1 
Ovary, etc 183-183.9 11.11 0.0 0.0 0.0 0.0 0.0 9.6 9,4 7,8 9,5 7 1) 9,6 
Prostate 185 14.6 15.9 17.8 18.0 22.4 19.6 ( I . l l 0,0 0,0 0 0 0,0 D.O 
Miscellaneous 
genital 181,184-
184.9, 
186-187.9 0.7 1.2 2.0 0.9 1,(1 I I . ( , 0.8 I I , ' ) 2,0+ 0,8 0,8 0,8 
Bladder 188-188.9 4.0+ 7.1 5.4 6.4 5.9 6.4 I.f, 2,5 1,9 2,8 2,0 2,5 
Kidney, elc 189-189.9 2.0 4.3 3.3 4.0 4,0 4.8 1.7 2,4 2,7 2,5 3 1 3,0 
Brain, elc 190-192.9 3.9 5.2 3.9 5.2 4.6 5.9 1.6 3,6 3,0 4,2 5,6 4,8 
Endocrine 193,194-
194,9 0.3 0.5 0.2 0.5 0.2 I M , 0.5 0,7 0,5 0,8 1,1 0,6 
Hodgkin's disease 201-201,9 2.9 2.0 1.9 1.2 0.5 1.2 0.9 1,2 1,0 0,9 1,2 0,9 
Other lymphoma 200-200,8, 
202-202,9 4.7 5.7 6.9 5.9 8.1 6.9 3.4 4,9 4,8 5,1 4,9 6,3 
Mulliple myeloma 203-203,8 1.8 2.3 2.8 3.0 4.5 3.0 2.0 1 u 2.y 2,3 1,1 2,8 
Lymphoid leukemia 204-204.9 1.6 2,4 2.1 2.4 4.0 2.5 2.7+ 1,4 1,4 1,5 3,2+ 1,6 
Myeloid leukemia 205-205.9 2.8 3.6 4.1 3.6 4.0 3.7 2.6 2,5 2,5 2,IS 2,2 2,s> 
Other leukemia 206-208.9 3.4 3.2 2.7 3.0 3.5 2,5 3.3 2,3 1 2 2,0 2,4 1,8 
Other/ 
miscellaneous 195-199.1 10.2 l l . l 10.2 12.9 L3.1 14.0 I5.6t 10,6 12,5 12,2 11,9 13,8 
Ai l MIL'S | . 4 . i . ' l ' 177.5 175.3 189.4 188.8 203.3 136.3 139,9 141,9 149,5 156,1 171,0 
*P< 0,001, 
+P < 0,05, 
tP<0,OI, 
The death rate for the "lung, etc" category was less in the 
Thumb than in the rest of the state in all three time intervals for 
both males and females. This difference was statistically signifi-
cant for males in 1971 to 1975 [x'd) = 25.7, P < 0.001] and 
1981 to 1985 [x-(l) = 21.0, P < 0.001]; the difference ap-
proached significance in the years 1976 to 1980 [x"(l) = 3.5, P 
< O.IO]. Statistically significant differences were obtained for 
females in afl three time intervals: 1971 to 1975 [x"(l) = 6.0, P 
< 0.05], 1976 to 1980 [x'd) = 10.0, P < 0.01], and 1981 to 
1985 Ix-d) = 6.8, P < 0.01]. 
This same pattern of consistently lower death rates in the 
Thumb area than in the rest of the state was also observed in the 
"bladder" and "all sites" categories. In both cases, however, the 
difference was statistically significant only for males in the 1971 
to 1975 interval [for "bladder," x'd) = 4.1, P < 0.05; for "afl 
sites," x-d) = 19.7, P< 0.001]. 
Skin cancer mortality was lower for males in the Thumb area 
for all three time intervals, and statistical significance was ob-
tained in the 1981 to 1985 interval [x^(l) = 5.8, P < 0.05]. This 
pattem was reversed for females: consistentiy higher mortality 
rates were observed in the Thumb area, with statistical signifi-
cance achieved from 1976 to 1980 [x'(l) = 4.9, P < 0.05]. 
The remainder of the statistically significant findings are as-
sociated with higher mortality rates for females in the Thumb 
area than for females in the rest of the state. The lymphoid leu-
kemia mortality rate for females was higher in the Thumb area 
from 1971 to 1975 [x'( l) = 3.9, P < 0.05] and 1981 to 1985 
1x^ (1) = 4.3, P < 0.05]; the "miscellaneous genital" mortafity 
rate for females was higher in the Thumb from 1976 to 1980 
[X-(l) = 4.4, P < 0.05]; and the "other/miscellaneous" rate was 
higher for females from 1971 to 1975 [x^l) = 7.7, P < 0.01]. 
On the other hand, for each of these three cancer site groups, a 
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lower mortality rate was observed for females in the Thumb area 
during one of the three time intervals. 
Discussion 
A study that employs 180 statistical comparisons, none of 
which seek to support or refute a stated hypothesis, is not likely 
to yield conclusive findings. With such a large number of statis-
tical tests, it can be difficult to determine which statistically sig-
nificant findings reflect meaningful relationships and which are 
spurious (type 1 errors). Despite these considerations, the 
present set of results provide convincing evidence that the lower 
mortality rate in the "lung, etc" category for whites in the 
Thumb, relative to whites in the rest of the state, was not 
the product of chance. This lower mortality rate was observed 
for both males and females and persisted across the three time 
intervals; statistical significance was obtained in five of the 
six comparisons. 
Previous studies have demonstrated a lower incidence of lung 
cancer in mral as opposed to urban areas (5). In particular, farm-
ers have been observed to have a relatively low incidence of this 
malignancy (6,7). Our findings may reflect our comparison of a 
strictly mral area with an area that contains several urban cen-
ters. Given the close association between cigarette smoking and 
lung cancer (8), the lower mortality rate for lung cancer in the 
Thumb area can be explained by hypothesizing that people in 
this area smoke less than people in the rest of the state. On the 
other hand, cigarette smoking is not a sufficient condition for 
lung cancer (most heavy smokers do not develop lung cancer), 
and the other logical possibility is that the Thumb area is rela-
tively free of other factors that interact with cigarette smoking 
to produce lung cancer. Mesothelioma is a classic example of a 
tumor whose etiology is associated with the interaction of 
cigarette smoking and a second factor (asbestos) (9). 
The lower mortality rate for lung cancer in the Thumb area 
than in the rest of Michigan should not be interpreted as a "low" 
mortality rate. A carcinogen-free environment with which to 
compare cancer incidence and mortality rates does not exist, 
and, in fact, the state of Michigan's age-adjusted cancer death 
rate has exceeded the corresponding national rate in every year 
of our study period except 1978 and 1979 (10). Furthermore, 
lung cancer is largely preventable by abstaining from cigarette 
smoking; any cancer death rate that reflects preventable disease 
is too high. Given our society's fear of cancer, it is sad and ironic 
that this avoidable disease should be responsible for the greatest 
number of cancer deaths. 
The incidence of bladder cancer has also been found to be rel-
atively low among farmers and in rural areas (5,6); our finding 
of a consistentiy lower mortality rate for bladder cancer in the 
Thumb area is in agreement with these observations. This dif-
ference was statistically significant for males from 1971 to 1975. 
The incidence of bladder cancer in cigarette smokers is about 
twice that of nonsmokers (11). Hence, we can account for the 
lower incidence of both lung and bladder cancer in the Thumb 
area by hypothesizing that whites in this area smoke less than 
whites in the rest of the state. 
The pattem of results obtained for bladder cancer was identi-
cal to that observed for the composite category "all sites." In the 
case ofthe "all sites" category, however, the lower mortality 
rates in the Thumb are primarily a reflection of this area's lower 
rate of lung cancer mortality. 
Gains made by the women's movement notwithstanding, men 
and women typically work in different environments. In an agri-
cultural area, the death rate from skin cancer would predictably 
be relatively high for men but not for women, since farming is 
predominantly a male occupation associated with a high level of 
sun exposure. Our findings of lower mortality rates of skin can-
cer for men in the Thumb area coupled with higher rates of skin 
cancer for women in this area are contrary to this prediction. A 
statewide tumor registry has recently been established; skin can-
cer incidence rates will help clarify this issue. 
The need for further observation is similarly suggested by the 
finding of significantly higher lymphoid leukemia mortality 
rates among women in the Thumb area during two of the three 
time intervals. Subsequent investigations will likely benefit 
from separate examinations of acute and chronic lymphocytic 
leukemias. 
Statistically significant findings were obtained for two other 
categories of tumors: "miscellaneous genital" and "other/mis-
cellaneous." In both cases, females in the Thumb area had a 
higher mortality rate than females in the rest of the state. These 
observations are not helpful, however, because both categories 
contain a variety of tumor types. Furthermore, statistical signifi-
cance for both categories was reached in only one of the three 
time intervals. 
This report is a survey of cancer mortality in the Thumb of 
Michigan between 1971 and 1985. In addition to the type 1 error 
problem previously discussed, three additional limitations ofthe 
study should be emphasized. The study design is insensitive to 
possible differences in cancer mortality among relatively rare 
cancers, since the mortality data from these tumors were pooled 
with the data from other cancer types prior to analysis. The de-
sign is also insensitive to the possible existence of relatively high 
cancer mortality in small areas within the Thumb region (12). 
Finally, death certificates document physicians' judgments of 
probable cause of death and thus are not a highly accurate source 
of mortality data. 
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